Becoming a parent is a common life event in early adulthood, but little is known about the connection between parenthood and weight-related health. Understanding parents' health behaviors is important, because health habits may be perpetuated into adulthood and transmitted to children.
Given the increased prevalence of obesity in young adults over the last 2 decades 1 and the health risks associated with obesity during young adulthood, 2 it is important to identify factors in young adults' lives that contribute to excess weight gain and decreased participation in weight-related behaviors, including healthy eating and physical activity. Although becoming a parent is a common life event in early adulthood, little is known about the transition to parenthood with regard to weight-related health, dietary intake, and physical activity. Because caring for young children is time-consuming and oftentimes stressful, 3 parents may choose to sacrifice taking care of their own health in exchange for prioritizing their children's health. Alternatively, parents may recognize the importance of developing or maintaining healthy habits for their own long-term health and to model positive behaviors for their children, and therefore may engage in healthful weight-related behavior regardless of the demands of parenthood.
Research assessing the association between parenthood and young adult health outcomes has primarily focused on physical activity, maternal dietary intake during pregnancy, and chronic disease management. A metaanalysis of 31 studies found consistent negative associations between parenthood and being regularly physically active (effect sizes ranged from d ϭ 0.41 to 0.48). 4 The review also found that mothers were generally less active than fathers, although there were differences according to race and ethnicity. Research on dietary intake indicates that pregnant women increase their healthful dietary intake (eg, fruits and vegetables, calcium, whole grains), 5 although little is known about whether women maintain these eating behaviors after their child is born. Research assessing chronic disease outcomes and parenthood has shown that parents with diabetes report healthier dietary intake, more physical activity, and more consistent blood sugar monitoring compared with nonparents with diabetes. 6 Overall, there is a paucity of research related to the connection between parenthood and young adult health behaviors. In particular, there are few studies that have examined associations between parenthood and men's health behavior outcomes. 7 Understanding parents' health behaviors during this new phase of life is important because positive, as well as negative, health habits may become ingrained and perpetuated into later adulthood, and may be transmitted to children. Furthermore, this research is important because parenthood is a time when there is more consistent connection to the medical community through well-child checkups and children's sick visits, thus allowing many opportunities for intervention. This article aims to fill the gap in the existing literature by examining whether parents of young children (aged Յ5 years) report different dietary intake, physical activity, and BMIs compared with young adults without children.
METHODS

Sample and Study Design
Data for this analysis were drawn from the second and third waves of Project EAT (Eating and Activity in Teens and Young Adults), a population-based study designed to examine dietary intake, physical activity, weight control behaviors, and weight status in young people. The analytic sample includes 1593 young adults (55% women, 45% men) who responded at all 3 time points. In Project EAT-I (time 1, 1998 -1999) , junior and senior high school students at public schools in the Minneapolis/St Paul metropolitan area of Minnesota completed surveys and anthropometric measures during the school year. 8, 9 For Project EAT-II (time 2, [2003] [2004] , original participants were mailed follow-up surveys to examine changes in their eating patterns, weight control behaviors, and weight status as they progressed through adolescence. 10, 11 Five years later, for Project EAT-III (time 3, 2008 -2009 ), participants were again asked to complete surveys as they progressed into young adulthood. Of the original 4746 participants, 1304 (27.5%) were lost to follow-up for various reasons, primarily missing contact information at baseline (n ϭ 411) and no address found at follow-up (n ϭ 712). The University of Minnesota's Institutional Review Board Human Subjects Committee approved all protocols used in Project EAT at each time point. Details of the survey development process are described elsewhere. 12 A total of 1030 men (45%) and 1257 women (55%) returned complete surveys for Project EAT-III, representing 66.4% of participants who could be contacted. The mean age of the sample at EAT-III was 25.3 years (range: 19.8 -31.2 years). For this analysis (n ϭ 1520), young adults who reported having children but who did not live with their children the majority of the past year were dropped from the sample. In addition, young adults who were parents of children older than 5 years or who reported having a child at time 2 were excluded to help in establishing a temporal association between parenthood and health outcomes examined at time 3.
Measures
Parent Status
Parent status was assessed by selfreport at times 2 and 3. Young adults were asked, "How many children do you have (including stepchildren and adopted children)?" Response options ranged from none to Ն3. Those who reported having 1 or more children were asked to write their children's ages in years. In addition, participants were asked, "During the past year, with whom did you live the majority of the time?" One of the response options included "my child(ren)." Participants who lived with their children at time 3, had a child 5 years old or younger, and who were not parents at time 2 were defined as parents for the current study.
BMI
Height and weight were assessed by self-report at times 2 and 3. Selfreported height and weight have been shown to be highly correlated with objectively measured values in adults. [13] [14] [15] [16] BMI was calculated by using the standard formula (weight in kilograms divided by height in meters squared). 2 Among a subsample of 125 Project EAT-III participants, the correlation between measured and selfreported BMI values was r ϭ 0.95 for men and r ϭ 0.98 for women.
Dietary Intake
A food-frequency questionnaire was used to assess usual past year intake of fruit, vegetables, dark-green and orange vegetables, whole grains, milk products, and sugar-sweetened beverages at time 3. 17 Specific foods and beverages included in each category are described in the results table. Daily servings were defined as the equivalent of 1 ⁄ 2 cup for fruits (excluding fruit juice) and vegetables (excluding French fries), 1 ounce for whole grains, and 1 cup for milk products. A serving of sugar-sweetened beverages was defined as the equivalent of 1 glass, bottle, or can. In addition, the food-frequency questionnaire was used to assess usual daily intakes of total energy (calories), total fat (percentage of total calories), saturated fat (percentage of total calories), calcium (milligrams), folate (micrograms), and fiber (grams). Nutrient intakes were determined in 2009 by the Nutrition Questionnaire Service Center at the Harvard School of Public Health from a database from the US Department of Agriculture's Nutrient Database for Standard Reference (release 19). Previous studies have examined and reported on the reliability and validity of intake estimates. 18, 19 A youth form of the food-frequency questionnaire was used to assess dietary intake at time 2. 20, 21 Physical Activity Physical activity questions were adapted from the Godin Leisure-Time Exercise Questionnaire. 22, 23 At times 2 and 3, young adults were asked, "In a usual week, how many hours do you spend doing the following activities:" (1) strenuous exercise (eg, biking fast, aerobics, jogging, basketball, swimming laps, soccer, rollerblading); (2) moderate exercise (eg, walking quickly, easy bicycling, volleyball, skiing, dancing, skateboarding, snowboarding); and (3) mild exercise (eg, walking slowly, bowling, golf, fishing, snowmobiling). Response options ranged from none to Ն6 hours a week. Items were summed to determine the total weekly hours of physical activity. Responses to the strenuous and moderate exercise items were summed to determine weekly hours of moderateto-vigorous physical activity (MVPA).
Covariates
Gender, Age, Race and Ethnicity, and Socioeconomic Status
Gender, race and ethnicity, and socioeconomic status (SES) were assessed by self-report at time 1. Classification tree methods 24 were used to generate 5 categories of SES (low SES, low to middle SES, middle SES, middle to high SES, and high SES). 25 SES categories were grouped into low, middle, and high for descriptive purposes.
Statistical Analyses
Descriptive statistics and 2 tests were calculated to examine demographic differences between parents and nonparents. Gender-stratified linear regression models were used to examine associations between parental status and each outcome variable (measures of dietary intake, hours of physical activity, and BMI). Gender stratification was done a priori because of knowledge from other research showing differences in health outcomes for men and women (eg, BMI, fruit and vegetable intake, physical activity). 4, 7, 26, 27 All regression models were adjusted for age, race and ethnicity, and SES. To account for potential differences in the outcome measures between parents and nonparents previous to when the parents had children (in adolescence or young adulthood), regression models were adjusted for each health behavior outcome level at time 2. Models used to investigate associations between parental status and dietary intake outcomes were examined with and without adjustment for total energy intake using the nutrient-density method. 25 When the outcome variable of interest exhibited positive skewness, testing was conducted using the square root transformation. A 95% confidence level was used to interpret the statistical significance of probability tests, corresponding to a P value of Ͻ.05.
Because attrition from the baseline sample did not occur at random, in all analyses, the data were weighted using the response propensity method. 28 Response propensities (ie, the probability of responding to the Project EAT-III survey) were estimated using a logistic regression of response at time 3 on a large number of predictor variables from Project EAT-I. The weighting method resulted in estimates representative of the demographic makeup of the original school-based sample, thereby allowing results to be more fully generalizable to the population of young people in the Minneapolis/St Paul metropolitan area. Analyses were conducted by using SAS 9.1 (2002-2003) (SAS Institute, Inc, Cary, NC).
RESULTS
Young adult parents (n ϭ 149) and nonparents (n ϭ 1371) were significantly different in terms of gender, SES, and race (Table 1) . Parents were more likely to be female, of lower SES, and black. The majority of parents (92%) reported that their youngest child was 1 year old or younger. No significant difference was observed in the mean age of parents compared with nonparents.
Associations Between Parenthood and Dietary Intake
Young adult mothers had significantly higher daily intakes of sugarsweetened drinks (mean: 1.03 vs 0.57 servings; P Ͻ .001), folate (mean: 1090 vs 840 g; P Ͻ .001), total energy (mean: 2360 vs 1992 kcal; P Ͻ .001), and saturated fats (mean: 10.3% vs 9.5% of total calories; P Ͻ .003) compared with women without children ( Table 2) . After adjusting for total energy intake, the association between folate and parenthood was attenuated (P ϭ .15) and the association with dark vegetables was significant (P ϭ .03); women without children ate more dark vegetables (mean: 0.57 serving per 1000 cal) than mothers (mean: 0.52 serving per 1000 cal). Mothers did not differ from women without children in terms of fruit, dairy, whole grains, calcium, or fiber intake. Among young adult men, there were no statistically significant differences in dietary intake in fathers compared with men without children.
Associations Between Parenthood and Physical Activity Patterns
Young adult mothers reported participating in less total physical activity and MVPA compared with young adult Table 3) .
Associations Between Parenthood and BMI
Young adult mothers had significantly higher BMIs compared with young adult women without children (mean: 26.5 vs 25.6; P ϭ .01) ( Table 3 ). There were no differences in BMI between fathers and men without children (mean: 25 vs 24.8; P ϭ .472). Parents' lived with their children at time 3, had a child 5 years of age or older, and were not parents at time 2.
DISCUSSION
Our results indicate that parenthood was associated with a number of negative outcomes, particularly for mothers. Young adult mothers had poorer dietary intake and higher BMI compared with women without children, and both mothers and fathers had lower amounts of physical activity compared with young adult nonparents, despite adjustment for potential confounding variables (including SES). Young adult fathers had similar BMIs and dietary intake compared with nonfathers.
Our finding that mothers differed significantly from women without children in intake of total energy, percent saturated fat, vegetables, and sugarsweetened beverages but not in fruit, dairy, whole grains, calcium, or fiber intake may suggest that mothers have conflicting factors that influence their dietary intake outcomes. These factors may include wanting to be good role models of healthy dietary intake (eg, eating fruits, dairy) but, at the same time, having less available time to eat healthy. For example, mothers may find it easier and less timeconsuming to cook more palatable, yet high-fat, food for children (eg, macaroni and cheese, chicken nuggets) and to eat more snack foods with children. Another potential explanation for the higher energy intake and BMI for mothers is that they may modify their milk consumption habits, including drinking the higher fat milk that their children drink (eg, whole milk).
The finding of decreased physical activity for parents is consistent with previous research reporting crosssectional and longitudinal associations between parenthood and decreased physical activity. 4,7 Possible explanations for lower physical activity levels among parents versus nonparents is that parents may have difficulty finding time to engage in physical activity. Many parents find caring for young children to be physically and emotionally demanding, and therefore may either not be able to find the time to exercise or, if they have time, they are often too tired to do so. Another possible explanation for the differences in physical activity observed between parents and nonparents is that the measures of physical activity in our study may not adequately capture the types of activities in which parents engage. Rather than purposefully exercising during their leisure time, parents of young children may have many short bursts of physical activity when chasing or playing with their child, carrying their child, walking to the park with their child, or wrestling with their child.
Our findings suggest that mothers of young children are at increased risk for higher BMIs but fathers are not. Weight differences in parents versus nonparents have not previously been identified in research, and fathers have not been analyzed separately. This finding regarding BMIs may be related to primary caregiver status. Typically, mothers take the role of primary caregiver in the home, regardless of whether they work outside the home (part-or full-time) or are stay-at-home mothers. Taking primary responsibility to feed, nurture, and provide overall care for the children may put mothers at increased risk for weight gain and poorer dietary intake because they have less time for physical activity, eat more of the palatable foods children prefer (eg, high in saturated fat and calories), and have more interrupted sleep patterns (eg, responsible for night feedings or wakeups). Mothers in our study may also have postpartum weight retention because the majority of parents had children 1 year old or younger. The nonsignificant BMI findings for fathers may be related to the fact that fathers in this study are All models were weighted and adjusted for race, SES, age, and time 2 of the outcome. Parents lived with their children at time 3, had a child 5 years of age or older, and were not parents at time 2.
young and are early in their establishment of dietary and physical activity patterns. Therefore, the weight implications of being less physically active may not yet have come to fruition (eg, chronic disease risk).
Strengths and Limitations
This study has a number of strengths, one of which is the use of a large, diverse, population-based sample. The size, gender, race and ethnicity, and socioeconomic diversity of the study sample allows for generalizability of these study findings to other populations of young adults from US metropolitan areas. This research builds on previous studies that primarily used participant samples from clinical settings or university classrooms. In addition, this study included data from both mothers and fathers. The majority of the research on parenthood has focused on mother self-report. Furthermore, this sample is part of a longitudinal cohort study. Thus, analyses were adjusted for outcomes at time 2, which accounted for behavior and weight differences that may have existed before the parents had their children, therefore allowing for a better understanding of the temporal relationship between having children and individuals' weight and dietary and physical activity behaviors.
Our findings must also be interpreted in light of certain limitations. One limitation is that participants were not asked about barriers to healthy eating and exercise that they experience as a parent. Thus, little information is available to help understand these barriers. Another limitation is that these results are not generalizable to parents with older children. Future research is needed to understand how parents' diet and activity habits are associated with having older children and how parents' health habits may change as their children grow older.
Implications for Health Care Professionals
Results of our study have implications for pediatricians and other health care providers who have regular contact with parents of young children. Providers may find benefit in talking with new parents about their personal barriers to eating healthy and being physically active, and work with them to identify ways to overcome these barriers and incorporate physical activity and healthy eating into their new lifestyle. New parents may be particularly receptive to ideas to increase their physical activity and healthful dietary intake that allow them to model healthful behavior for their children, such as attending parent/child exercise classes or going for walks together. Future research is needed to explore the effectiveness of these types of discussions between health care providers and new parents.
CONCLUSIONS
Our results suggest that parenthood may be contributing to poorer dietary intake and higher BMI in young adult mothers and lower physical activity in both young adult mothers and fathers. These findings are important because young adults may continue these behaviors into adulthood, putting them at high risk for obesity. In addition, the modeling of poor dietary intake and physical activity may influence children's health behavior. 
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